In this paper, the oscillatory and nonoscillatory behavior of solutions of a class of the first order neutral differential equations with distributed delays is discussed, and the oscillatory and nonoscillatory criteria are obtained. Furthermore, the sufficient and necessary conditions for oscillation are given. In the end we also obtained a comparison theorem.
Introduction
In our paper, we consider the oscillatory behavior of a class of first order neutral differential eqations with distributed delays of the form
- 2)), we mean that x € C{[tQ -r,oo),R) for some <o € R, such that x(t) -px(t -T) is continuously differentiate for t > to and such that Eq. (1.1) (or Eq. (1.2)) is satisfied for all t > t 0 .
[x(t)-px(t-T)]+ J x(t-s)dg(t,s)
As it is customary, a solution x(t) is called to be oscillatory if it has arbitrarily large zeros; otherwise it is called to be nonoscillatory. Eq. (1.1) (or Eq. (1.2)) is said to be oscillatory if all of its solutions are oscillatory.
Recently many authors have considered the oscillation characteristics of the first neutral differential equations [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] and give necessary and sufficient conditions for oscillation. Although they obtained many strong resultes, most of them have concentrated their attention on the equations with discrete delays, and only a few authors (see [7] [8] [9] [10] [11] [12] 
z(T) = x(t) -px(t -T).
Then we have z(t) > 0, z\t) < 0 and
Our main results are as follows: 
Let {«;*;(<)} be a sequence of functions, for t > {/x^} defined by
and consider a sequence {/i*} given by
Now we claim that the following statements are true for {wk} and {nk} given by (2.6) and (2.7)
To see i), observe that for A? = 1 and k = 2, we have
i.e. fik+\ > pk. So by the induction argument, fik is an increasing sequence. By (2.4) and (2.7) one can easily see that = +oo.
If we assume that wk-\(t) < w(t)
So by the induction argument for any k = 1,2, • • •, we have w k (t) < w(t), for t>ti+{k-l)r.
iii) It is clear that iii) is true for k = 1. Now let us assume that iii) is true for some k. Then from (2.6) and (2.7) we conclude that 
t-00 Z(t + y) i_oo J t Now let us observe that a a z'(t) = -J x(t-s)dg(t,s)< -f z(t-s)dg(t,s)< -V{t,a)z{t -a) 0 0 < -vz(t -a).
Integrating both sides from t + | to t + <7, we find that Hence < which contradicts (2.8) . This completes the proof. In the following theorem we will give a criterion for the existence of nonoscillatory solution. In fact, (2.13) is true for k=l. Assume (2.13) is true for some k. Then from (2.10) and (2.12), we have Let k oo on both sides of (2.12). By the Lebesgue monotone convergence theorem, we see that u(t) satisfies (2.11) for t > tj + r. It is also easy to see that u(t) is well-defined on [ti,oo). In fact, by condition ii) of {/3k}
+r-3 a < f e""'dg(ti + r, s) < e u '"V(ti + r, a) < oo
and hence u(t) is bounded for t G [*i,fi+r]. If u(t*) = oo for some t* > ¿i+r, then choose an integer m such that t* -mr G [tj + r -r, ij + r). By (2.11) we have u(t' -mr) = oo, this is imposible. Furthermore, from i) we get that u(t) is continuous on [<i,<i -f r], so in view of (2.11) we see that u(t) is continuous on [ij, oo). Thus u(t) is a positive solution of (2.11) on [<j +r, oo). Set
t x(t) = exp^-J u(s)ds S j. ij + r
We can verify that x(t) is a positive solution of (2.1). In fact, notice that u(t) is a solution of (2.11), we have 
= -f exp(-J u(e)d0)dg(t,s) = -J x(ts)dg(t,s

